In vivo and in vitro binding of 2,4-dichlorophenoxyacetic acid to a rat liver mitochondrial protein.
2,4-dichlorophenoxyacetic acid (2,4-D) is a hormonal herbicide widely used in the world because of its efficacy in the control of broadleaf and woody plants. In this study we have demonstrated in vivo covalent binding of the phenoxyherbicide 2,4-D to a single protein of 52 kD (from rat liver mitochondrial preparation) detected through immunoblotting studies with the specific antiserum for 2,4-D. The direct involvement of 2,4-D in the formation of the adduct has also been demonstrated in vitro, using liver mitochondrial preparations exposed to 14C-UL-2,4-D. Radiolabeled protein separated by SDS-PAGE and afterwards electroeluted showed a single labeled protein of 52 kD. When mitochondria exposed to radiolabeled xenobiotic were devoid of their outer membrane, the specific activity observed suggest that protein involved in covalent interaction belongs to the inner mitochondrial membrane. We propose that covalent binding of the phenoxyherbicide 2,4-D to a very specific single protein of 52 kD observed in vitro and in vivo may be related to known alterations of the mitochondrial function.